Butenenitriles have low axonopathic potential in the rat.
IDPN (3,3'-iminodipropionitrile) causes a neurofilamentous proximal axonopathy. This study addressed the hypothesis that the butenenitriles (allylnitrile, cis-crotononitrile and trans-crotononitrile) have an IDPN-like axonopathic potential. First, male adult rats were exposed (i.p.) to IDPN, allylnitrile, cis-crotononitrile or trans-crotononitrile at 3.25 mmol/kg/day, 0.89 mmol/kg/day, 1.79 mmol/kg/day, or 3.75 mmol/kg/day for 3 consecutive days, respectively; lumbar dorsal root ganglia were examined for axonal swelling eight days after dosing. IDPN caused axonal swelling, a few swollen axons were recorded in one trans-crotononitrile animal, and no axonal abnormalities were observed following cis-crotononitrile or allylnitrile. To further evaluate trans-crotononitrile, additional rats were given this nitrile through a 10-day i.p. dosing schedule (2.5 mmol/kg/day, 2.75 mmol/kg/day, 3.0 mmol/kg/day or 3.25 mmol/kg/day) or a 9-week drinking water exposure (12.3, 24.6 and 49.1mM, three weeks each), and examined by light and electron microscopy. Semithin sections revealed no overt swelling in axons from several locations of the nervous system after trans-crotononitrile; quantitative analysis in the L5 dorsal root ganglion showed no increase in proximal axon diameter in comparison to control animals. At the transmission electron microscopy level, pathological effects were mild; they were mostly found in the animals submitted to the 10-day dosing regimen, and did not include evidence of significant axonal swelling. Although an axonopathic potential for the three unsaturated 4-carbon nitriles cannot be excluded, the present data indicated that this potential is significantly lower than that of IDPN.